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In the title salt, CgHijNzO^ QHzNjOv" (systematic name: 4- 
acetylpiperazin-l-ium 2,4,6-trinitrophenolate), the piperazin- 
1-ium ring has a shghtly distorted chair conformation. In the 
picrate anion, the mean planes of the two 0-NO2 and P-NO2 
groups are twisted with respect to the benzene ring by 15.0 (2), 
68.9 (4) and 4.4 (3)°, respectively. In the crystal, N— H- ■ -O 
hydrogen bonds are observed, linking the ions into an infinite 
chain along [010]. In addition, weak cation-anion C— H- ■ O 
intermolecular interactions and a weak TT-jr stacking inter- 
action between the benzene rings of the anions, with an inter- 
centroid distance of 3.771 (8) A, help to stabihze the crystal 
packing, giving an overall sheet structure lying parallel to 
(100). Disorder was modelled for one of the O atoms in one of 
the 0-NO2 groups over two sites with an occupancy ratio of 
0.57 (6):0.43 (6). 

Related literature 

Piperazines and substituted piperazines are important phar- 
macophores that can be found in many biologically active 
compounds across a number of different therapeutic areas, 
see: Berkheij (2005); Choudhary et al. (2006); Kharb et al. 
(2012); Upadhayaya et al. (2004). For picric acid salts, see: 
Hundal et al. (1997); Szumna et al. (2000); Colquhoun et al. 
(1986). For related structures, see: Kavitha et al. (2013, 2014); 
Loughlin et al. (2003); Wang & Jia (2008); Song et al. (2012). 
For puckering parameters, see Cremer & Pople (1975). For 
standard bond lengths, see: Allen et al. (1987). 




O2N 
Experimental 

Crystal data 

QHi3N20^QH2N,07- 
Mr = 357.29 
Monoclinic, P^Jn 
a = 6.6843 (7) A 
b = 11.5971 (12) A 
c = 20.131 (2) A 
P = 90.000 (4)° 

Data collection 

Agilent Eos Gemini diffractometer 
Absorption correction: multi-scan 
(CrysAtis PRO; Agilent, 2014) 
T^„ = 0.631, r„„„ = 1.000 

Refinement 

R[F^ > 2aiF^)] = 0.045 

wR(F^) = 0.126 

S = 1.10 

2993 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1560.5 (3) A^ 
Z = 4 

Cu Ka radiation 
jU = 1.12 mm^' 
T = 173 K 

0.32 X 0.28 X 0.06 mm 



9739 measured reflections 
2993 independent reflections 
2690 reflections with / > 2a(I) 
Ri„. = 0.036 



238 parameters 

H-atom parameters constrained 
Ap„ax = 0.27 e A"^ 
Ap„i„ = -0.20 e A"' 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


mA-H2AA- ■ OlA' 


0.97 


1.78 


2.7057 (19) 


159 


mA-H2AB-01B" 


0.97 


1.82 


2.7401 (19) 


157 


C3A-mAA-05B' 


0.97 


2.46 


3.333 (2) 


150 


C3^-H3^B- ■ OSB'" 


0.97 


2.55 


3.469 (3) 


158 


C5^-H5^yl-07B'" 


0.97 


2.57 


3.365 (2) 


139 


C5B-H5B- ■ OlA 


0.93 


2.47 


3.307 (2) 


149 


Symmetry codes: (i) 
x-l,-y + l,z- I; (iv) - 


x+i,-y+l,- 


-z + i; 


(ii) -x,-y + l,- 


-z + 1; (lii) 



Data collection: CrysAlis PRO (Agilent, 2014); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SUPERFLIP (Palatinus & Chapuis, 2007); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: OLEX2 (Dolomanov et al, 2009); software used 
to prepare material for publication: OLEX2. 
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4-Acetylpiperazinium picrate 

Channappa N. Kavitha^ Manpreet Kaur^ Jerry P. Jasinski and Hemmige S. Yathirajan 

1. Comment 

Piperazines and substituted piperazines are important pliarmacopliores that can be found in many biologically active 
compounds across a number of different therapeutic areas (Berkheij, 2005) such as antifungal (Upadhayaya et al, 2004), 
anti-bacterial, anti-malarial and anti-psychotic agents (Choudhary et al, 2006). A valuable insight into recent advances on 
antimicrobial activity of piperazine derivatives has been reported (Kharb et al, 2012). Also picric acid forms salts which 
exhibit electrostatic forces, multiple hydrogen bonds (Hundal et al, 1997; Szumna et al, 2000) and n-n stacking 
interactions (Colquhoun et al, 1986), which improve the quality of the crystalline materials. The supra-molecular 
structure of molecular adducts of picric acid and piperazine have been reported (Wang & Jia, 2008). The crystal 
structures of some related compounds, viz., l-[4-(4-hydroxyphenyl)piperazin-l-yl]ethanone (Kavitha et al, 2013), 3-(Z)- 
isobutylidene-l-acetylpiperazine-2,5-dione (Loughlin et al , 2003), piperazine- 1,4-diium picrate-piperazine (Wang & Jia, 
2008), cmnarizinium picrate (Song et al, 2012) and 1-piperonylpiperazinium picrate (Kavitha et al, 2014) have been 
reported. In view of the importance of the title compoimd, C6H13N2O+. C6H2N3O7", this paper reports its crystal structure. 

The title salt crystallizes with one piperazinium cation {A) and a picrate anion {B) in the as5mimetric unit (Fig. 1). In the 
cation, the piperazine ring is in a slightly distorted chair conformation (puckering parameters Q, 6, and (p = 0.569 (2)A, 
178.3 (5)° and 197 (9)°, respectively (Cremer & Pople, 1975). In the picrate anion, the mean planes of the two 0-NO2 
groups and the p-NOi group are twisted with respect to the phenyl ring plane by 15.0 (2)°, 68.9 (4)° and 4.4 (3)°, 
respectively. Bond lengths are in normal ranges (Allen et al, 1987). Intermolecular N — H---0 hydrogen bonds are 
observed (Table 1) linking the anions with the cations and other anions forming an infinite one-dimensional chain along 
[010] (Fig. 2). In addition, weak cation-anion intermolecular C — H— O interactions and a weak n-71 stacking interaction 
between the anionic phenyl rings [inter-centroid distance = 3.771 (8) A] stabilize the crystal packmg and generate a 
overall two-dimensional sheet structure lying parallel to (100). Disorder was modelled for the 02B oxygen atom in one 
of the 0-NO2 groups over two sites with an occupancy ratio of 0.57 (6):0.43 (6). 

2. Experimental 

Picric acid (1.14 g, 0.005 mol) was dissolved in methanol and acetyl piperazine (0.63 ml, 0.005 mol) was added to it with 
stirring. A yellow precipitate was obtained instantaneously. The precipitate was recrystallized from ethanol by slow 
evaporation (m.p.: 443^48 K). 

3. Refinement 

All of the H atoms were placed in their calculated positions and then refmed using the riding model with atom — H 
lengths of 0.93 A(CH); 0.97 A (CH2); 0.96 A (CH3) or 0.97 A (NH). Isotropic displacement parameters for these atoms 
were set to 1.2 (CH, CH2, NH) or 1.5 (CH3) times L'cq of the parent atom. The methyl group was refined as a rotating 
group. Disorder was modelled for 02B in one of the 0-NO2 groups over two sites with an occupancy ratio of 
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0.57 (6):0.43 (6). The incorrect orthorhombic unit cell was transformed into the correct monoclinic Pljn cell having /? = 
90.000 (4)°, which prompted the checkCIF/PLATON B-ALEKT (SYMMS 02). 




1^ 



Figure 1 

ORTEP drawing of the title compound showing the labeling scheme with 30% probability displacement ellipsoids. 
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Figure 2 

Molecular packing viewed along the a axis. Dashed lines indicate N — ^H---0 intermolecular hydrogen bonds forming 
infinite one-dimensional chains along [0 1 0] and further supported by weak C — H - 0 intermolecular interactions. H 
atoms not involved in hydrogen bonding have been removed for clarity. The disordered component of the C2 0-NO2 
group is also omitted. 

4-Acetylpiperazin-1 -ium 2,4,6-trinitrophenolate 



Crystal data 

CsHnNzO+'CsHzNjO,- 
M,= 357.29 
Monoclinic, P2\ln 
a = 6.6843 (7) A 
6= 11.5971 (12) A 
c = 20.131 (2) A 
P = 90.000 (4)° 
V= 1560.5 (3) A3 
Z = 4 

F(000) = 744 
Data collection 

Agilent Eos Gemini 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 



Z),= 1.521 Mgm-3 

Melting point = 443^48 K 

Cu Ka radiation, 1 = 1.54184 A 

Cell parameters from 4582 reflections 

61 = 4.4-71.6° 

11= 1.12 mm"' 

T= 173 K 

Block, yellow 

0.32 X 0.28 X 0.06 mm 



Detector resolution: 16.0416 pixels mm ' 
m scans 
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Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2014) 
7U = 0.631,7^=1.000 
9739 measured reflections 
2993 independent reflections 
2690 reflections with / > 2a(I) 

Refinement 

Reflnement on P- 
Least-squares matrix: full 

> 2c7(i^)] = 0.045 
wi?(i^) = 0.126 
5= 1.10 
2993 reflections 
238 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Rin, = 0.036 

= 72.0°, ^„^ = 4.4° 
h = -8^7 

I = -24^24 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/la'iFo^) + (0.0624P)2 + 0.6066^] 

where P = (/'o^ + 2i^e^)/3 

(A/(T)n^ < 0.001 
Apmax = 0.27 e 
Apmn = -0.20 e A 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc [ 1 +0.00 1 xFc21Vsin(26')]-'"' 
Extinction coefficient: 0.0018 (3) 



Special details 

Experimental. Absorption correction: CrysAlis PRO (Agilent, 2014), Version 1.171.37.31 (release 14-01-2014 
CrysAlisl71 .NET) (compiled Jan 14 2014,18:38:05) Empirical absorption correction using spherical harmonics, 
implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


TI- */TI 

^iso ' ^eq 


OIB 


0.10430 (19) 


0.26818 (11) 


0.61927 (6) 


0.0352 (3) 


02B 


0.175 (7) 


0.1019(8) 


0.7106(4) 


0.076 (5) 


02BA 


0.082 (4) 


0.0947 (14) 


0.7071 (7) 


0.051 (4) 


03B 


0.1631 (3) 


-0.07329 (14) 


0.67738 (7) 


0.0541 (4) 


04B 


0.3371 (2) 


-0.17212(11) 


0.45759 (7) 


0.0395 (3) 


05B 


0.3065 (2) 


-0.04833 (12) 


0.37818 (6) 


0.0434 (3) 


06B 


-0.0003 (2) 


0.34623 (15) 


0.45462 (9) 


0.0573 (4) 


07B 


0.2665 (3) 


0.39977 (12) 


0.50421 (8) 


0.0551 (4) 


NIB 


0.1575 (2) 


0.02945 (14) 


0.66573 (7) 


0.0378 (4) 


N2B 


0.3023 (2) 


-0.07436 (12) 


0.43751 (7) 


0.0291 (3) 


N3B 


0.1445 (2) 


0.32723 (12) 


0.48878 (7) 


0.0304 (3) 


CIB 


0.1524 (2) 


0.18809 (14) 


0.58083 (8) 


0.0255 (3) 


C2B 


0.1827 (2) 


0.06833 (15) 


0.59752 (8) 


0.0274 (4) 


C3B 


0.2322 (2) 


-0.01538 (14) 


0.55123 (8) 


0.0259 (3) 


H3B 


0.2513 


-0.0913 


0.5646 


0.031* 


C4B 


0.2531 (2) 


0.01431 (14) 


0.48536 (8) 


0.0247 (3) 


C5B 


0.2228 (2) 


0.12757(14) 


0.46350 (7) 


0.0249 (3) 


H5B 


0.2332 


0.1469 


0.4188 


0.030* 


C6B 


0.1776 (2) 


0.20831 (13) 


0.51029 (8) 


0.0244 (3) 


OlA 


0.31825 (19) 


0.29011 (10) 


0.33233 (6) 


0.0341 (3) 



Occ. (<1) 



0.57 (6) 
0.43 (6) 
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XT 1 A 
JN iA 


(J. 3 133 (z) 


A /I O 1 y1 A 


(12) 


A 1 /I A1 A /'7\ 

0.34934 (/) 


0.0290 (3) 




N2A 


0.1899 (2) 


A /'AAA/' 

0.69006 


(13) 


0.28906 (7) 


A AO C C\ / A \ 

0.0359 (4) 




yy^ A A 

H2AA 


0.1923 


0.7422 




0.2514 


A A /I O * 

0.043* 




H2AB 


0.1040 


U. /23 / 




0.3229 


A f\A 1 * 

0.043 




CIA 


0.4034 (2) 


A ino A c 

0.37845 


/I A\ 

(14) 


0.35166 (8) 


A AO //I \ 

0.0282 (4) 




C2A 


0.1095 (3) 


A A A'^ C A 

0.49259 


(15) 


A O'lCAA /A\ 

0.32500 (9) 


A AO O O / /I \ 

0.0328 (4) 




H2AC 


0.0231 


A CI A£ 

0.5196 




0.3605 


A A'3A* 
0.039* 




H2AD 


0.0609 


0.4180 




0.3103 


A AO A rfs 

0.039* 




C3A 


0.1047 (3) 


0.57715 


(17) 


0.26784 (9) 


A AO OA / A\ 

0.0389 (4) 




tri A A 
H3AA 


U.loio 


0.5468 




A TIAA 

0.2309 


A A /I 
0.04 




H3AB 


A A'> '*\'^ 

-0.0322 


0.5878 




A ^ CO 1 

0.2531 


A A /nsk 

0.047* 




C4A 


A O A \ 

0.3952 (3) 


0.67764 


(15) 


A O 1 CT/' /AN 

0.31576 (9) 


A f\'^ r C / A\ 

0.0365 (4) 




UA A A 

rl4AA 


U.44ZJ 


A TC 1 ^ 

U. /-) 16 




0.33 lo 


A r\A A % 

0.044^ 




H4AB 


A AO A C 

0.4845 


0.6520 




A '^OAO 

0.2808 


t\ t\A A'Ai 

0.044* 




C5A 


A OACA 

0.3959 (3) 


0.59116 


(15) 


A O T 1 A-^ /A\ 

0.37192 (9) 


AAO/"! f A\ 

0.0361 (4) 




A A 


U.3 J i o 






yj.jo 1 J 






H5AB 


0.3168 


0.6204 




0.4086 


0.043* 




C6A 


0.6101 (3) 


0.37046 


(19) 


0.37903 (12) 


0.0475 (5) 




H6AA 


0.6105 


0.3967 




0.4242 


0.071* 




H6AB 


0.6984 


0.4177 




0.3531 


0.071* 




H6AC 


0.6545 


0.2918 




0.3774 


0.071* 




Atomic displacement parameters (A^) 






JJ12 




JJ12 




IF 


OIB 


0.0435 (7) 


0.0337 (7) 


0.0286 (6) 


0.0049 (5) 


0.0062 (5) 


-0.0059 (5) 


02B 


0.143 (15) 


0.062 (3) 


0.0223 (16) 


-0.009 (4) 


-0.002 (4) 


-0.0016 (14) 


02BA 


0.089 (9) 


0.044 (4) 


0.021 (3) 


0.014 (3) 


0.014 (3) 


0.002 (2) 


03B 


0.0824(11) 


0.0453 (9) 


0.0347 (7) 


0.0073 (7) 


0.0086 (7) 


0.0161 (6) 


04B 


0.0513 (8) 


0.0266 (6) 


0.0406 (7) 


0.0050 (5) 


0.0031 (6) 


-0.0035 (5) 


05B 


0.0643 (9) 


0.0419 (7) 


0.0241 (6) 


0.0098 (6) 


0.0067 (6) 


-0.0033 (5) 


06B 


0.0440 (8) 


0.0534 (9) 


0.0744(11) 


0.0097 (7) 


-0.0153 (7) 


0.0236 (8) 


07B 


0.0842 (11) 


0.0311 (7) 


0.0501 (9) 


-0.0127 (7) 


-0.0205 (8) 


0.0036 (6) 


NIB 


0.0489 (9) 


0.0413 (9) 


0.0232 (7) 


0.0041 (7) 


0.0007 (6) 


0.0058 (6) 


N2B 


0.0293 (7) 


0.0285 (7) 


0.0295 (7) 


0.0008 (5) 


0.0022 (5) 


-0.0038 (6) 


N3B 


0.0381 (8) 


0.0290 (7) 


0.0240 (7) 


0.0052 (6) 


0.0020 (6) 


0.0007 (5) 


CIB 


0.0222 (7) 


0.0325 (8) 


0.0218 (7) 


0.0007 (6) 


-0.0001 (5) 


-0.0021 (6) 


C2B 


0.0287 (8) 


0.0327 (9) 


0.0206 (8) 


-0.0008 (6) 


0.0002 (6) 


0.0029 (6) 


C3B 


0.0238 (7) 


0.0260 (8) 


0.0280 (8) 


0.0007 (6) 


-0.0008 (6) 


0.0035 (6) 


C4B 


0.0213 (7) 


0.0276 (8) 


0.0252 (8) 


0.0005 (6) 


0.0013 (6) 


-0.0022 (6) 


C5B 


0.0248 (7) 


0.0295 (8) 


0.0206 (7) 


0.0000 (6) 


-0.0001 (5) 


0.0014 (6) 


C6B 


0.0229 (7) 


0.0257 (8) 


0.0244 (8) 


0.0014(6) 


-0.0007 (5) 


0.0016(6) 


OlA 


0.0473 (7) 


0.0235 (6) 


0.0315(6) 


-0.0022 (5) 


0.0039 (5) 


-0.0024 (5) 


NIA 


0.0326 (7) 


0.0235 (7) 


0.0308 (7) 


-0.0001 (5) 


-0.0057 (6) 


-0.0032 (5) 


N2A 


0.0523 (9) 


0.0291 (7) 


0.0263 (7) 


0.0109 (6) 


0.0108 (6) 


0.0039 (6) 


CIA 


0.0353 (9) 


0.0263 (8) 


0.0229 (7) 


0.0008 (6) 


0.0029 (6) 


0.0005 (6) 


C2A 


0.0310(8) 


0.0300 (8) 


0.0375 (9) 


0.0006 (6) 


-0.0050 (7) 


-0.0014 (7) 


C3A 


0.0435 (10) 


0.0408 (10) 


0.0323 (9) 


0.0081 (8) 


-0.0078 (7) 


-0.0026 (7) 


C4A 


0.0464 (10) 


0.0240 (8) 


0.0391 (10) 


-0.0024 (7) 


0.0085 (8) 


-0.0068 (7) 


C5A 


0.0462 (10) 


0.0276 (9) 


0.0345 (9) 


-0.0033 (7) 


-0.0084 (7) 


-0.0076 (7) 
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C6A 0.0388 (11) 


0.0455(11) 0.0582(13) 


0.0096 (8) 


-0.0082 (9) -0.0002 (9) 


Geometric parameters (A, °) 


OIB— cm 


1.251 (2) 


NIA— C2A 


1.453 (2) 


02B— NIB 


1.239 (7) 


NIA— C5A 


1.459(2) 


02BA— NIB 


1.231 (10) 


N2A— H2AA 


0.9700 


03B— NIB 


1.215 (2) 


N2A— H2AB 


0.9700 


04B— N2B 


1.2260(19) 


N2A— C3A 


1.490 (2) 


05B— N2B 


1.232(2) 


N2A— C4A 


1.481 (3) 


06B— N3B 


1.208 (2) 


CIA— C6A 


1.490 (3) 


07B— N3B 


1.212(2) 


C2A— H2AC 


0.9700 


NIB— C2B 


1.455 (2) 


C2A— H2AD 


0.9700 


N2B— C4B 


1.447(2) 


C2A— C3A 


1.512(3) 


N3B— C6B 


1.462 (2) 


C3A— H3AA 


0.9700 


cm— C2B 


1.443 (2) 


C3A— H3AB 


0.9700 


cm — C6B 


1.449 (2) 


C4A — H4AA 


0.9700 


C2B— C3B 


1.386(2) 


C4A— H4AB 


0.9700 


C3B— H3B 


0.9300 


C4A— C5A 


1.511 (3) 


C3B— C4B 


1.377 (2) 


C5A— H5AA 


0.9700 


C4B— C5B 


1.400 (2) 


C5A— H5AB 


0.9700 


C5B— H5B 


0.9300 


C6A— H6AA 


0.9600 


C5B— C6B 


1.362 (2) 


C6A— H6AB 


0.9600 


OlA— CIA 


1.235 (2) 


C6A— H6AC 


0.9600 


NIA— CIA 


1.339(2) 






02B— NIB— C2B 


117.9 (5) 


C4A— N2A— H2AB 


109.2 


02BA— NIB— C2B 


119.6(4) 


C4A— N2A— C3A 


111.88(13) 


03B— NIB— 02B 


121.4(4) 


OlA— CIA— NIA 


121.49(15) 


03B— NIB— 02BA 


119.0(6) 


OlA— CIA— C6A 


119.48 (16) 


03B— NIB— C2B 


118.85 (15) 


NIA— CIA— C6A 


119.03 (16) 


04B— N2B— 05B 


122.81 (14) 


NIA— C2A— H2AC 


109.8 


04B— N2B— C4B 


118.74(14) 


NIA— C2A— H2AD 


109.8 


05B— N2B— C4B 


118.45 (14) 


NIA— C2A— C3A 


109.51 (15) 


06B— N3B— 07B 


123.95 (16) 


H2AC— C2A— H2AD 


108.2 


06B— N3B— C6B 


117.50(15) 


C3A— C2A— H2AC 


109.8 


07B— N3B— C6B 


118.50(14) 


C3A— C2A— H2AD 


109.8 


om— cm— C2B 


127.34 (15) 


N2A— C3A— C2A 


110.09(15) 


GIB— cm— C6B 


121.06(15) 


N2A— C3A— H3AA 


109.6 


C2B— cm— C6B 


111.57(14) 


N2A— C3A— H3AB 


109.6 


cm— C2B— NIB 


120.12 (14) 


C2A— C3A— H3AA 


109.6 


C3B— C2B— NIB 


116.43 (15) 


C2A— C3A— H3AB 


109.6 


C3B— C2B— cm 


123.44 (14) 


H3AA— C3A— H3AB 


108.2 


C2B— C3B— H3B 


120.1 


N2A— C4A— H4AA 


109.7 


C4B— C3B— C2B 


119.78(15) 


N2A— C4A— H4AB 


109.7 


C4B— C3B— H3B 


120.1 


N2A— C4A— C5A 


109.82 (15) 


C3B— C4B— N2B 


119.11 (14) 


H4AA— C4A— H4AB 


108.2 


C3B— C4B— C5B 


121.50(14) 


C5A— C4A— H4AA 


109.7 


C5B— C4B— N2B 


119.36(14) 


C5A— C4A— H4AB 


109.7 


C4B— C5B— H5B 


121.3 


NIA— C5A— C4A 


110.13 (14) 
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C6B — C5b — C4B 


1 ^ n T7 /I A\ 

117.37 (14) 


XT1 A A TTC A A 

N 1 A — C5A — H5AA 


1 AA 

109.6 


/"^/'n /~^crj TTCT* 

CoB — C5B — H5B 


121.3 


XT1 A /^C A TTC A l~i 

NIA — C5A — ^H5AB 


109.6 


C 1 B — CoB — N3 B 


115.17 (13) 


A A A TTC A A 

C4A — C5A — ^H5AA 


1 AA £ 

109.6 


/~^cn /~<^T» XTOn 

C5B — CoB — ^N3B 


118.50 (14) 


A A A TTC A "r> 

C4A — C5A — ^H5AB 


1 AA zT 

109.6 


C5b — Cob — Lib 


lzo.31 (15) 


TTC A A A TTC A Ti 

H5AA — C5A — H5Ab 


1 AO 1 

108.1 


CIA — ^NIA — C2A 


120.82 (14) 


j^ i -t A Z" A "1 1 A A 

CIA — C6A — H6AA 


109.5 


CIA— NIA— C5A 


126.65 (14) 


CIA— C6A— H6AB 


109.5 


C2A— NIA— C5A 


112.49(14) 


CIA— C6A— H6AC 


109.5 


Hz AA — N z A — Hz Ab 


10/. y 


UlZ A A /^/C: A TUiC A r> 

Ho A A — C6A — HoAb 


1 AA C 


CiA — JNzA — HzAA 


1 An ^ 

109.2 


TTzr A A /^zi; A TTZT A 

H6 A A — C 6 A — H6 AC 


1 AA C 

109.5 


C3A — N2A — HzAb 


109.2 


H6AB — C6A — H6AC 


109.5 


A A XT'^ A TT'*> A A 

C4A — N2A — HzAA 


109.2 






(J 1 B — C 1 B — Czb — N 1 B 


0.0 (3) 


CzB — C 1 B — C6B — N 3B 


178.55 (13) 


0 1 B — C 1 B — C2B — C 3 B 


178.68 (15) 


C2B — CIB — C6B — C5B 


0.4 (2) 


0 1 B — C 1 b — C 6b — N 5 b 


0.5 (2) 


/—I ^ l~) /"^OT* Z^/1T) XTOT~> 

CzB — C3B — C4B — Nzb 


1 nc\ '1 A / 1 'j\ 

-179.20 (13) 


U 1 B — C 1 B — Cob — C jB 


—1 / /.OO (Ijj 


/~^TD /^ID /^/1"D i^C"D 

Czb — C3B — C4B — CjB 


A A 

-0.9 (2) 


02B — 1 B — C2B — C 1 B 


-23 (2) 


C3B — C4B — C5B — C6B 


1.9 (2) 


02B — N 1 B — C2B — C3B 


158 (2) 


C4B — C5B — C6B — N3B 


1 1 A OA /I 

-179.80 (13) 


OzBA — JN lb — CzB — CIB 


10.6 (19) 


C4B — C5B — C6B — CIB 


-1.7(2) 


UzBA — N IB — CzB — C3B 


1 ZO O / 1 o\ 

— loo.z (lo) 


CoB — C 1 B — CzB — ^JN 1 B 


— 1 / f.yj (14) 


03B — 1 B — C2B — C 1 B 


172.35 (17) 


/~^/"r\ 1 T> z~^'^T> z~<Tr> 

C6B — C 1 B — C2B — C3B 


0.8 (2) 


03B — NIB — C2B — C3B 


-6.5 (2) 


XT1 A Z^'^ A Z^O A XT'^ A 

NIA — C2A — C3A — N2A 


C Z' C /I A\ 

-56.25 (19) 


04B — JNzB — C4B — C3b 


-4.8 (2) 


XT^I a a a t^C A XT1 A 

JNzA — C4A — C5A — JN 1 A 


c c on /I A\ 

55.87 (19) 


(J4B — JNzB — C4B — C5B 


1 n£. OA /I /l\ 

176.84 (14) 


/"'I A XT1 A A A 

CIA — JN 1 A — CzA — C3A 


—123.25 (17) 


05B — N2B — C4B — C3B 


174.87 (15) 


{- ^ 1 A XT 1 A f ^ C A /" yi * 

C 1 A — N 1 A — C5 A — C4A 


123.37 (18) 


05B — N2B — C4B — C5B 


-3.5 (2) 


A X T 1 A ' -1 A 1 A 

C2A — NIA — CIA — OlA 


1.2 (2) 


06B — N3B — CoB — CIB 


111 "7 A /■ 1 0\ 

-111.79 (18) 


Z^'l A XT1 A 1 A /' A 

C2 A — N 1 A — C 1 A — C6A 


-178.04 (17) 


OAR "M^R Cf^ r">R 


OO. J f 


r">A T>ji A rsA ci.h. 


—SO no fi o^ 


07B— N3B— C6B— CIB 


70.6 (2) 


C3A— N2A— C4A— C5A 


-55.55 (18) 


07B— N3B— C6B— C5B 


-111.05 (18) 


C4A— N2A— C3A— C2A 


56.01 (19) 


NIB— C2B— C3B— C4B 


178.21 (14) 


C5A— NIA— CIA— OlA 


178.54(16) 


N2B— C4B— C5B— C6B 


-179.75 (13) 


C5A— NIA— CIA— C6A 


-0.7 (3) 


CIB— C2B— C3B— C4B 


-0.5 (2) 


C5A— NIA— C2A— C3A 


59.05 (19) 


Hydrogen-bond geometry (A, °) 


D—n-A 


D—R 


R-A D-A 


D—R-A 


mA—mAA-oiA' 


0.97 


1.78 2.7057 (19) 


159 


mA—mAB-o\m 


0.97 


1.82 2.7401 (19) 


157 


C3A—mAA-05B' 


0.97 


2.46 3.333 (2) 


150 


C3^— H3^S"03S'" 


0.97 


2.55 3.469 (3) 


158 


CSA—mAA-Ol^" 


0.97 


2.57 3.365 (2) 


139 


C55— H5S-0U 


0.93 


2.47 3.307 (2) 


149 


C5^— H5^S- •■04S^ 


0.97 


2.60 3.266 (2) 


126 



Symmetry codes: (i) -x+1/2, jH-1/2, -z+1/2; (ii) -x, -y+l, -z+1; (iii)x-l/2, ->'+l/2, z-1/2; (iv) -aH-1, -jH-1, -z+1; (v)x,>'+1, z. 
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